An increasing number of organizations worldwide are updating their methods and standards to produce trustworthy clinical guidelines (1-6). In keeping with this welcome development, the Committee to Advise on Tropical Medicine and Travel (CATMAT) has used, for the first time, the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) approach to guideline development in its update of the Statement on International Travellers and Typhoid (7).
The merits of the GRADE approach include a highly structured, detailed, and transparent method for determining the appropriate level of confidence in estimates of intervention effects (8) . Another key feature of the GRADE approach is the classification of recommendations as strong or weak. Strong recommendations should be applied to all or almost all the individuals in the relevant population and convey the message of "just do it". Weak (also called conditional) recommendations are sensitive to differences in peoples' values and preferences, and are therefore appropriate for most, but not all, relevant individuals. To determine the strength of the recommendation, guideline panels using the GRADE approach have to consider four factors: confidence in effect estimates, the balance between the benefits and harms, the end users' values and preferences, and -at least in some situations -resource utilization.
The updated CATMAT statement addresses one key clinical question: Should Canadian travellers use, or not use, typhoid vaccine? To address this question, CATMAT conducted a review of the evidence bearing on the impact of the available vaccines on the incidence of typhoid, and the associated morbidity and mortality. This is a well-framed clinical question that clearly and explicitly identifies the target population, the course of action under consideration, the relevant alternative, and the outcomes that are important to travellers.
The guideline authors conducted a systematic search and summarized the results of four randomized trials. They found no direct evidence regarding the effects of typhoid vaccination on morbidity and mortality, so the CATMAT recommendation was based on the effect of the vaccine on typhoid incidence.
In the GRADE approach, the evidence from randomized trials starts as "high confidence", but the confidence can be rated down if there are methodological limitations in the trials (risk of bias), imprecise or inconsistent results, systematic differences between the studied population and the target population (indirectness), or publication bias. One important limitation of the evidence available for the CATMAT statement was that the population included in the trials -people living in endemic areas -differed from the target population of the recommendation -Canadian travellers. Consequently, the CATMAT panel appropriately rated down the confidence from "high" to "moderate" because of indirectness.
The analysis conducted by the panel demonstrated that the use of typhoid vaccine versus no vaccine probably reduces the risk of clinical typhoid by ~50% (risk ratio 0.51; 95% confidence interval 0.42-0.62). However, given the low risk of typhoid in Canadian travellers (1/3,000 travellers for travel to South Asia; 1/50,000-100,000 for travel to Sub-Saharan Africa, North Africa and the Middle East, or South America; and < 1/300,000 for travel to the Caribbean and Central America), the absolute effect of typhoid vaccination is small to extremely small. On the other hand, the absolute risk of adverse events is even smaller, and the burden of vaccination is probably not important for most travellers.
Finding no direct evidence regarding the preferences of travellers, the panel very commendably made its views about these preferences, and thus the threshold for vaccination, extremely explicit: the majority of Canadian travellers would consider the decrease in typhoid risk worth the cost and inconvenience of the vaccine if the absolute risk of typhoid were 1 in 10,000 or higher but not if the risk were less than this. Of the destinations considered, South Asia was the only region where the risk exceeded this threshold.
Failure to report explicitly the values and preferences used to develop the recommendation is the most common serious deficit in current practice guidelines. Very few panels make quantitative statements of the thresholds underlying their decisions. It is therefore highly commendable that the CATMAT panel did this.
Considering the confidence in effect estimates, the balance of benefits and harms, travellers' values and preferences, and the uncertainty regarding those preferences, the CATMAT panel issued two weak (conditional) recommendations: in favour of typhoid vaccine in Canadian travellers visiting South Asia but against its use in travellers visiting other destinations.
Compared with the previous statement produced 20 years ago, the updated CATMAT Statement on International Travellers and Typhoid reflects the major advances in the methods for developing clinical guidelines. Along with offering trustworthy recommendations regarding the use of typhoid vaccine in Canadian travellers, this work represents a model of how recommendations can be developed using the best available evidence with explicit acknowledgement of the importance of end users' values and preferences, and how they can be presented in a transparent and systematic way.
